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The objective prevalence of and subjective vulnerability to infectious diseases are associated with greater
ingroup preference, conformity, and traditionalism. However, evidence directly testing the link between
infectious diseases and political ideology and partisanship is lacking. Across four studies, including a large
sample representative of the U.S. population (N > 12,000), we demonstrate that higher environmental levels of
human transmissible diseases and avoidance of germs from human carriers predict conservative ideological
and partisan preferences. During the COVID-19 pandemic (N = 848), we replicated this germ aversion
finding and determined that these conservative preferences were primarily driven by avoidance of germs from
outgroups (foreigners) rather than ingroups (locals). Moreover, socially conservative individuals expressed
lower concerns of being susceptible to contracting infectious diseases during the pandemic and worried
less about COVID-19. These effects were robust to individual-level and state-level controls. We discuss these
findings in light of theory on parasite stress and the behavioral immune system and with regard to the political
implications of the COVID-19 pandemic.
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Infectious diseases were a major threat to the survival of human populations throughout history
(Jones et al., 2008). Indeed, some scholars have estimated that they have accounted for more loss of
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human life than all wars, noninfectious diseases, and natural disasters combined (Inhorn & Brown,
1990). In contrast to other threats to human welfare (e.g., intergroup violence), disease-causing para-
sites are largely imperceptible, and the origin and means of transmission were largely unknown prior
to relatively recent scientific advancements (Murray & Schaller, 2016). Consequently, traits, behav-
iors, cultural practices, and belief systems that facilitate the detection and avoidance of infectious
diseases would have had evolutionary benefits for humans living in ancestral environments, leading
to their retention through natural selection (Murray & Schaller, 2016; Schaller, Park, & Faulkner,
2003; Thornhill & Fincher, 2014).

Parasite stress theory (PST) posits that objective regional differences in levels of infectious
disease can predict cross-cultural variation in a range of traits, values, and beliefs (Thornhill &
Fincher, 2014). For example, environmental infectious disease prevalence is associated with pref-
erences for ingroup members and avoidance or exclusionary attitudes towards outgroups (Brown,
Fincher, & Walasek, 2016; Fincher & Thornhill, 2008, 2012; O’Shea, Watson, Brown, & Fincher,
2020), collectivistic (vs. individualistic) social structures (Fincher, Thornhill, Murray, & Schaller,
2008; Morand & Walther, 2018; Murray, Trudeau, & Schaller, 2011), conventional social norms (van
Leeuwen, Park, Koenig, & Graham, 2012), and stronger adherence to traditionalism or authoritarian-
ism (Thornhill, Fincher, & Aran, 2009; Tybur et al., 2016; Zmigrod, Ebert, Gotz, & Rentfrow, 2020).
Importantly, past research has relied on the right-wing authoritarianism scale (Tybur et al., 2016) or
authoritarian child-rearing values and U.S. state laws (Zmigrod et al., 2020) to estimate regional-level
conservatism. Here we substantially enhance the specificity of the relationship between infectious
diseases and political conservatism by measuring participants’ political leanings (i.e., Conservative
vs. Liberal) and partisan preferences (i.e., Republican vs. Democrat) in the U.S. context.

Moreover, the effect of parasite stress on social attitudes and behavior should be constrained
to human transmittable (nonzoonotic) pathogens. In contrast, zoonotic disease variants can only
transfer from nonhuman animals to humans and, therefore, have minimal impact on human behavior
(Thornhill, Fincher, Murray, & Schaller, 2010). Yet this distinction between zoonotic and nonzoo-
notic parasites is rarely examined in the literature (Thornhill et al., 2010; for recent exceptions, see
Mullett, Brown, Fincher, Kosinski, & Stillwell, 2020; Zmigrod et al., 2020) and, to our knowledge,
has not been investigated in relation to political ideology or partisanship in the United States.

Whereas PST concerns the role of regional-level variation in infectious disease, the behavioral
immune system examines individual-level hypersensitive detection and avoidance responses to cues
that may signal a risk of infection (Murray & Schaller, 2016; Schaller & Park, 2011). For example,
people negatively evaluate and avoid individuals with physical characteristics indicating illness or
who are associated with disease (Kurzban & Leary, 2001) and view with more suspicion members
of unfamiliar outgroups who may be more likely to carry pathogens for which one lacks immunity
(Faulkner, Schaller, Park, & Duncan, 2004; Navarrete & Fessler, 2006; Petersen, 2017). Importantly,
hypervigilance towards potential human carriers of infectious disease has been observed in relation
to both situational cues of infectious diseases (Murray & Schaller, 2016; O’Shea et al., 2020) and
individual differences in perceived vulnerability to disease (PVD; Aarge, Petersen, & Arceneaux,
2017; Duncan, Schaller, & Park, 2009; Murray & Schaller, 2016).

Individual differences in the perception of disease threats have also been implicated in a broad
range of norms and practices that help protect the ingroup and defend the cultural status quo. For
example, social conformity increases when disease threat is made salient (Mortensen, Becker,
Ackerman, Neuberg, & Kenrick, 2010; Wu & Chang, 2012), especially among individuals chron-
ically high in PVD (Murray & Schaller, 2012; Terrizzi Jr., Shook, & McDaniel, 2013). However,
in our view, these tendencies are more likely to relate to germ aversion rather than infectability
concerns. To clarify, germ aversion is empirically associated with beliefs in a dangerous world, a
need for order, and a desire to dominate outgroups, whereas infectability concerns are not (Duncan
et al., 2009; O’Shea et al., 2020). Infectability concerns involve perceptions of one’s immunological
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functioning and general susceptibility to infectious diseases, but it is not oriented towards mitigating
pathogen transmission. In contrast, germ aversion measures avoidant behaviors towards potential
carriers of disease, towards which strong motivational control processes can be exerted. Importantly,
no research has directly examined whether the two PVD dimensions (i.e., infectability concerns and
germ aversion) are differentially associated with political ideology and partisanship, despite its rele-
vance to many of these aforementioned outcomes. Here, we predict that germ aversion will be more
strongly implicated in the behavioral immune system than infectability concerns and will, therefore,
more strongly relate to conservative political ideology and partisanship.

Infectious Disease, Prepolitical Orientations, Ideology, and Partisanship

The ensemble of tendencies activated by environmental levels of infectious disease and
individual-level germ aversion may have implications for more abstract political predispositions,
such as ideological self-placement, ideological affect, and identification with and affect towards
political parties with different ideological reputations. Current work on the motivational foundations
of political ideology and partisanship offers two especially important bases for these predictions.

First, many of the immediate behavioral immune system goals activated by infectious disease
align very closely with the prepolitical orientations and moral goals associated with political con-
servatism in the United States and other Western contexts (e.g., Jost, Federico, & Napier, 2009). For
example, the group centrism elicited by the behavioral immune system shares a natural resonance
with the emphasis on ingroup loyalty associated with conservatism (Graham, Haidt, & Nosek, 2009;
Jost et al., 2009; van Leeuwen et al., 2012). Moreover, the emphasis on conformity and adherence
to established norms produced by the behavioral immune system mirrors the premium conserva-
tism places on social cohesion and the preservation of traditional lifeways and structures (Federico,
Fisher, & Deason, 2011; Tybur et al., 2016). We refer to these constructs as prepolitical because
while they may reflect beliefs about desirable patterns of social relations and have implications for
civic life, they nonetheless lack direct linkages to beliefs about government, elected officials, public
affairs, or policy prescriptions (Feldman, 1988). In the same way that political psychologists recog-
nize that personality traits are distinct from political preferences even though it can shape political
ideology (Vitriol, Larsen, & Ludeke, 2019), we too view the implications of disease threat for psy-
chological motivations, orientations, and values to be distinct from its implications for partisanship
and ideology.

Second, beyond serving these value-based goals, current perspectives on political preferences
argue that conservatism (like all ideological positions) serves deeper psychological needs. In partic-
ular, Jost, Glaser, Kruglanski, and Sulloway (2003) suggest that political conservatism is motivated
by a general need to reduce threat and uncertainty. According to this view, conservatism serves these
needs by resisting changes to the status quo that produce instability, disorder, and unforeseen harms
(Johnston, Lavine, & Federico, 2017; Jost et al., 2003; Jost, Stern, Rule, & Sterling, 2017; Wu &
Chang, 2012).

Prior research has not directly investigated the relationship between environmental prevalence
of infectious diseases or PVD and political partisanship and ideology. To be clear, existing work has
examined the relationship between parasite stress or the behavioral immune system and a range of
psychological factors or social orientations and values that may underpin or otherwise be associated
with conservative political preferences (Aarge et al., 2017; Terrizzi Jr. et al., 2013; Thornhill et al.,
2009; Tybur et al., 2016). But none of these perspectives has directly linked the behavioral immune
system to ideology or partisanship (for a recent exception, see Aarge, Petersen, & Arceneaux, 2020,
who used a measure of germ aversion to predict political preferences but did not compare it to in-
fectability concerns). More importantly, while these prepolitical orientations and goals can lead to
more conservative political preferences, these are nonetheless independent constructs from ideology
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and partisanship (Goren, Motta, & Smith, 2020) that can have distinct impact on political judgment
and behavior (Feldman, 2003; Goren, 2005). In general, underlying prepolitical orientations do not
always map directly onto political constructs, like ideology and partisanship, for all members of the
general public (e.g., Federico et al., 2011; Federico & Malka, 2018), and so the need to understand if
or how disease threat directly shape political ideology and partisanship is pressing.

Furthermore, a related construct—disgust sensitivity—is associated with conservative social at-
titudes, identifications, and voting behavior (Aarge et al., 2020; Inbar, Pizarro, Iyer, & Haidt, 2012;
Terrizzi Jr. et al., 2013; Tybur et al., 2016). While disgust sensitivity and PVD are related, they are
distinct. For example, disgust can be elicited in response to moral and sexual cues but does not covary
with environmental levels of parasite stress (Tybur et al., 2016; Tybur, Lieberman, & Griskevicius,
2009). In our view, disgust is an inadequate proxy for PVD in that it fails to directly tap feelings of
subjective infectability concerns or behavioral motivations to avoid germs from human carriers of
disease (Duncan et al., 2009). Disgust sensitivity measures also focus on susceptibility to disgust as
a general affective response, whereas PVD is conceptualized more specifically as a constellation of
personal beliefs about infectability and the avoidance behaviors elicited when exposure to germs is
heightened. As such, our main hypotheses remain unexamined.

Current Research

In four studies, we test the hypothesis that environmental levels of nonzoonotic parasite stress
and avoidance of germs from human carriers is related to conservative political ideology and par-
tisanship. In Studies 1 and 2, we test our PST hypothesis by examining the relationship between
various individual-level political ideology and partisanship variables and environmental levels of
both nonzoonotic and zoonotic disease rates across states within the United States. In Study 3, we
test our behavioral immune system hypothesis, by examining political ideology and partisanship in
relation to PVD. Study 4 conceptually replicates Study 3 using data gathered during the first peak
phase of the COVID-19 outbreak in the United States (April 2020). Empirical evidence consistent
with our two hypotheses would provide strong support for the unique role of infectious disease
and germ aversion in predicting political ideology and partisanship. In all studies, we expect our
predicted effects to survive the inclusion of various controls that covary with political ideology and
partisanship. All data, SPSS syntax, and R scripts for Study 1-4 are available at: https://osf.io/mr7w4/
?view_only=4ed50c6dceaa4383b11124d544035844

STUDY 1
Overview

Using a nonrepresented U.S. sample, we provide the first test of our hypothesis consistent with
PST: Environmental levels of nonzoonotic (but not zoonotic) infectious disease rates predict conser-
vative ideological self-placement and a stronger affective preference for the Republican Party over
the Democratic Party.

Participants and Procedure

The sample consisted of volunteers (N > 1 million) from the Project Implicit website (implicit.
harvard.edu) who selected the President Task among 13 other potential tasks (e.g., Racism and
Ageism tasks). Following the acceptance of informed consent, participants completed in random
order the President Implicit Association Test (which involves categorization of good versus bad trait
words and images of the current U.S. president [at the time of data collection] vs. past presidents),
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demographic questions, and various questions relating to a political party and president preferences.
Data collection commenced in 2003. However, crucial demographic variables (see Table S1 in the
online supporting information for a full description of demographics) were not gathered until 2006.
Therefore, the analyses were restricted between the years 2006 and 2019, and the data are available
for public use (https://osf.io/f38ag/). Analyses were also restricted to participants within the 50 states
of the United States. The large final sample size (N = 385,972) ensures strong statistical power.

Materials
Ideological Self-Placement

Participants responded to the question “What is your political identity?” using a 7-point scale
ranging from “Strongly Liberal” (1) to “Strongly Conservative.” (7). Throughout all studies, higher
scores indicate a more conservative leaning or a greater preference for Republicans.

Affective Preference for Republicans Over Democrats

The exact question posed was: “How warm or cold do you feel towards the following politi-
cal party?” A O (Extremely Cold) to 10 (Extremely Warm) feeling thermometer was used to gauge
each participant’s attitude towards Republicans and Democrats separately. A relative political party
feeling-thermometer score was calculated by subtracting the Democratic feeling-thermometer score
from the Republican feeling-thermometer score.

Nonzoonotic and Zoonotic Infectious Diseases Across the United States

Fincher and Thornhill (2012) developed a general measure of infectious disease rates across the
50 U.S. states, which combined both nonzoonotic (58 varieties) and zoonotic (45 varieties) trans-
mittable infectious diseases. This measure aggregates all infectious diseases reported by the U.S.
Centers for Disease Control (CDC) for the years 1993-2007 for each state and divides the number
of diseases by state population. Since infectious diseases are impacted by climate, we expect these
figures to remain relatively stable over time. However, in 2014 the authors released separate metrics
for nonzoonotic (which include diseases humans can contract from other humans as well as nonhu-
man animals [multihost]) and zoonotic diseases (which humans can only contract from nonhuman
animals) using the same data (Thornhill & Fincher, 2014). We examine the independent effect of
both the nonzoonotic and zoonotic measures in our analysis.

Robustness Checks

We used three different nonzoonotic disease metrics to test the robustness of the association
between nonzoonotic diseases and political ideology. The first metric was from Shrira, Wisman, and
Webster (2013), who developed estimates that included the eight most common nonzoonotic dis-
eases (AIDS, Chlamydia, gonorrhea, syphilis, Hepatitis A, salmonellosis, shigellosis, and tubercu-
losis) across the 50 U.S. states between 1995 and 1999. These eight nonzoonotic diseases accounted
for over 90% of all the infectious diseases reported by the CDC in the years analyzed. The second
metric used estimates from Mullett et al. (2020) which uses the CDC'’s state-wise median infectious
mortality rates for the years 1979-98. The third metric was the same as the second, except it did not
include rates of sexually transmitted disease. This modification to the index eliminates a potential
confound with sexual life-history strategy, which has also been theorized to relate to political prefer-
ences (Figueredo et al., 2006; Weeden & Kurzban, 2014).
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Control Variables

Five individual-level control variables were used. These variables included age, gender (0 = fe-
male and 1 = male), race (0 = nonwhite and 1 = white), education (ranging from 1 = elementary
school to 10 = advanced degrees such as a Ph.D.), and religious belief (1 = not at all religious to
4 = strongly religious). The state-level controls included median income (logged), state inequality,
percentage urban population, and percentage unemployed. Median income, inequality, and percent-
age unemployed used the American Community (ACS) Survey five-year estimates (2008—12), while
2010 ACS estimates were only available for percentage urban population.

Analysis

We used multilevel modeling with maximum likelihood estimation to analyze the data. We used
linear mixed modeling and grouped participants by U.S. state. The model included a random inter-
cept term at the U.S. state-level. We conducted two separate analyses, and the dependent variables
for each analysis were ideological self-placement and affective preference for Republicans over
Democrats. We added all the independent variables included in the model as fixed effects. Here and
for Studies 2—4, we used z-scores for all predictors to allow for comparisons of the relative magni-
tude differences between the independent variable’s fixed-effect estimates.

Results

Consistent with the PST, residents in U.S. states with a greater exposure to human transmitta-
ble (nonzoonotic) infectious diseases reported significantly higher levels of conservative ideological
self-placement (b = 0.042, t = 3.76, p < .001, see Figure 1a) and a stronger affective preference for
the Republican Party over the Democratic Party (b =0.037, t=3.33, p < .01, see Figure 1b). Zoonotic
diseases were unrelated to both these outcomes (7s < 0.44, ps > .66). Crucially, these effects were
obtained even with controls from five individual-level (age, gender, race, education, religious belief)
and four state-level (medium household income, inequality, % unemployed, % urban population)
factors. See Table 1 for the full model. Emphasizing the robustness of the above findings, comparable
results were shown using the three different metrics to estimate infectious disease rates (see the on-
line supporting information; Table S2 summarizes the effects of the eight most common nonzoonotic
infectious diseases; Table S3 summarizes the effects of mortality due to infectious diseases with
STDs included and Table S4 with STDs excluded).

STUDY 2
Overview

Study 2 replicates Study 1 by using a sample representative of the U.S. population and includes
two more dependent variables (i.e., ideological preference and political party self-placement).

Participants and Procedure

The American National Election Studies (ANES) cumulative time-series data file was used,
which is a pool of nationally representative cross-sectional studies from multiple election years
and includes a total sample of 59,944 respondents recruited between the years 1948 and 2016 (as
described in more detail at https://electionstudies.org/data-center/anes-time-series-cumulative
-data-file/). Questions that had been assessed in three or more ANES Time Series studies during this
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Figure 1. Participants from U.S. states with higher infectious disease rates are (1) more conservative than liberal and (2)
express stronger preferences for Republicans over Democrats. Study 1 plots showing the full multilevel models of Project
Implicit data with all the control variables included. [Colour figure can be viewed at wileyonlinelibrary.com]

time period are included in this datafile and have been recoded, when necessary, to increase com-
parability across studies. We also restricted analyses to ANES data collected by between the years
1990 and 2016, since those years were in closest proximity to the state-level measures of pathogen
load. Similar results were shown if participants from all the years were included. Ten states (AK,
DE, HI, ME, MT, ND, RI, SD, VT, WY) had less than 50 respondents. Similar results to those re-
ported here were found if these 10 states were removed from the analysis. The final sample size used
(N > 12,000) again ensures strong statistical power (see Table S5 in the online supporting informa-
tion for demographics).

Materials
Ideological Self-Placement

Each participant responded to a variant of the following question: “We hear a lot of talk these
days about liberals and conservatives. Here is a 7-point scale on which the political views that people
might hold and are arranged from extremely liberal to extremely conservative. Where would you
place yourself on this scale, or haven’t you thought much about this?”

Affective Preference for Conservatives Over Liberals
Participants completed the 0-100 feeling-thermometer items for conservatives and liberals,
comparable to Study 1. A relative score was created by subtracting participants’ feeling-thermometer
ratings of liberals from their feeling-thermometer ratings of conservatives.
Partisan Identification
Each participant completed a variation of the following question: “Generally speaking, do you

usually think of yourself as a Republican, a Democrat, an Independent, or what? Do you think of
yourself as closer to the Republican or Democratic party? (1 = Strong Democrat, 2 = Weak Democrat,
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Table 1. Summary of Multilevel Analysis From Study 1 (nonzoonotic diseases)

Affective Preference for Republicans over

Ideological Self-Placement (N = 385,972) Democrats (N = 372,593)
Predictor b (95% CI) SE b t b (95% CI) SE b t
Intercept 0.08 (0.05, 0.10) 0.01 5.52%#% 0.07 (0.04, 0.09) 0.01 4.74%%%
Age 0.01 (0.01, 0.01) 0.00 5.03%#* —-0.04 (-0.04,-0.04)  0.00 —22.71%#%%
Gender 0.20 (0.19, 0.20) 0.00 134.747%%* 0.20 (0.19, 0.20) 0.00 128.28%#**
Race 0.09 (0.09, 0.09) 0.00 58.61%#:* 0.17 (0.17,0.17) 0.00 107.48%:**
Education —-0.15 (-0.15,-0.14)  0.00 —82.36%#* —-0.14 (-0.14,-0.13)  0.00 —71.00%*%*
Religion 0.85 (0.85, 0.86) 0.00 26249 0.72 (0.71, 0.72) 0.00 207.92%%:%*
Median income —-0.04 (-0.06, -0.02)  0.01 —3.83%% —-0.04 (-0.06, -0.02)  0.01 —3.58%#*
State inequality —-0.03 (-0.06, 0.00) 0.01 -2.01%* —-0.03 (=0.06, 0.00) 0.01 =2.14%*
% Unemployed —-0.01 (-0.03, 0.02) 0.01 -0.62 —-0.01 (=0.04, 0.01) 0.01 -0.94
% Urban population ~ —0.01 (=0.03, 0.02) 0.01 -0.52 -0.01 (=0.03, 0.01) 0.01 -0.84
Zoonotic 0.01 (=0.04, 0.05) 0.02 0.44 0.01 (=0.04, 0.05) 0.02 0.28
Nonzoonotic 0.04 (0.02, 0.06) 0.01 3.76%#* 0.04 (0.01, 0.06) 0.01 3.33%

Note. For the dependent variables, higher values indicate a conservative self-placement and a Republican preference. For the
independent variables, higher values on each variable indicate older, male, white, more education, stronger religious belief,
higher income, more inequality, higher unemployment, more urban populations, more zoonotic diseases, and more nonzo-
onotic diseases. Individual-level controls are in italics.

*p <.05; ¥¥p < .01; #*¥p < .001.

3 = Independent, lean Democrat, 4 = pure Independent, 5 = Independent, lean Republican, 6 = Weak
Republican, 7 = Strong Republican).

Affective Preference for Republicans Over Democrats

The same feeling-thermometer questions as above were posed to each participant, with
“Democrat” and “Republican” as the target groups. A relative score was created by subtracting
participants’ feeling-thermometer ratings of Democrats from their feeling-thermometer ratings of
Republicans.

Nonzoonotic and Zoonotic Infectious Diseases Across the United States
These variables were operationalized the same way as in Study 1.
Robustness Checks
These variables were operationalized the same way as in Study 1.
Additional Control Variables

Seven individual-level control variables were used. These variables included age, gender (0 = fe-
male and 1 = male), race (0 = nonwhite and 1 = white), education (1 = grade school or less, 2 = high
school or less, 3 = some college, 4 = college or advanced degree), the importance of religion in the
participant’s life (1 = not important to 4 = a great deal), income (1 = lowest percentile to 5 = highest
percentile), political knowledge (1 = very low to 4 = very high). Political Knowledge was indexed by

the number of correct responses to three items that assessed knowledge of the job or office held by
the named (1) Speaker of the House, (2) Vice President, and (3) Chief Justice of the Supreme Court.
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All items were scored on a binary (0 = incorrect or no answer, 1 = correct) basis. The state-level
controls were the same as Study 1.

Analysis

The analysis was carried out in the same fashion as in Study 1, but now four dependent variables
were used (ideological self-placement, affective preference for conservatives over liberals, partisan
identification, and affective preference for Republicans over Democrats).

Results
Study 2

Again in line with PST, we find that residents in states with greater exposure to nonzoonotic
diseases displayed significantly stronger conservative ideological self-placement (b =0.041, 1 =2.67,
p <.001, see Figure 2a) and greater Republican Party identification (b = 0.046, t = 2.32, p = .024, see
Figure 2b), even with all the covariates from Study 1 included in the model, as well as individual-
level income and political knowledge covariates. Moreover, these residents also expressed more
positive relative feelings towards conservatives (b = 0.044, t = 2.78, p < .01, see Figure 2c) and
Republicans (b =0.039, r=2.16, p = .036, see Figure 2d), even after all the covariates were included.
Zoonotic diseases were unrelated to these outcomes (7s < 1.48, ps > .148). See Table 2 for the full
model. Similar to Study 1, comparable results to the nonzoonotic metrics reported here were ob-
served when the three robustness checks were used (see Tables S6-S8 in the online supporting
information). !

STUDY 3
Overview

Study 3 took the form of a three-wave study to test our behavioral immune system hypothesis
by examining whether germ aversion (but not infectability concerns) predict political conservatism.

Participants and Procedure

The University of Minnesota granted Institutional Review Board (IRB) approval because the
participants were undergraduate students enrolled in psychology courses there (N = 261; 205 females
and 56 males; mean age = 19.97, SD = 2.96; see Table S9 in the online supporting information). We
aimed for at least 250 participants; recruitment was stopped once when we reached the number of
sign-ups that would permit this goal to be reached. Twenty-seven participants were excluded for not
being U.S. citizens, leaving us with a final sample of 234. Participants volunteered for the study in
exchange for extra credit in one or more of their psychology courses. Upon registration, all partic-
ipants were emailed a link to an online survey for the first wave of the study (Time 1; T1) and in-
structed to complete it immediately after checking a box to indicate informed consent. Two days after

'A reviewer indicated that the relationship between conservatism and higher infectious diseases may be due to conservative
health policies. To rule out this possibility and to further emphasize the unique contribution of nonzoonotic diseases, we in-
cluded state-level government health-care expenditure as a covariate to all the models in Studies 1 and 2. Lower health-care
expenditure was consistently related to conservative political preferences, but crucially, the relationship between infectious
disease and conservative political preferences remained substantially unchanged. See the online supporting information for
details.
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Figure 2. Respondents from U.S. states with higher infectious disease rates are more likely to identify as (1) conservative and
(2) Republican, as well as express an affective preference for (3) conservatism and (4) Republicanism. Study 2 plots showing
the full multilevel models of American National Election Studies data with all the control variables included. [Colour figure
can be viewed at wileyonlinelibrary.com]

completing the T1 survey, participants were recontacted via an email prompt with a link to a second
online survey (T2). All participants completed both surveys between October 10 and November 5,
2012. Approximately two months later (T3), participants were recontacted a third time to complete
a survey that measured their voting behavior in the 2012 U.S. Presidential Election. Table S9 in the
online supporting information reports the demographic characteristics of participants in Study 3.

We rely upon data from T1 and T2 in the analysis for Study 3. In the main text, we report models
using T1 independent variables and T2 dependent variables. However, some of our dependent mea-
sures were administered at both time points. Results for analyses using the T1 dependent variables
are reported in the online supporting, which indicate the same results as those reported in the main
text.
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Materials

Below, we describe our measures. Measures not included in this analysis (but administered for
research questions not addressed in the current study) are described in the online supporting informa-
tion. Table S10 provides the means, standard deviations, scale alphas, and intercorrelations between
variables included in this analysis.

Perceived Vulnerability to Disease

This was assessed at T1 using a 15-item measure developed and validated by Duncan et al.
(2009). The PVD scale assesses individual differences in persistent concerns about germ contraction
and susceptibility to infectious disease and is composed of two factors. The first factor is composed
of seven items and measures beliefs about one’s immune system and personal susceptibility to in-
fectious disease (Infectability Concern). The second factor is composed of eight items and assesses
aversion to situations, interactions, and people that pose a relatively high risk of pathogen transmis-
sion (Germ Aversion). Participants responded to each item on a 1 (strongly disagree) to 7 (strongly
agree) scale. Responses were then averaged separately for each factor.

Ideological Self-Placement

This was assessed at T1 and T2 using a single item asking respondents to place themselves on a
7-point scale ranging from “Very Liberal” (1) to “Very Conservative.” (7).

Affective Preference for Conservatives Over Liberals

Global evaluations of liberals and conservatives were assessed at T2 using 101-point feeling
thermometers ranging from 0 (positive) to 100 (negative). Responses were reversed, so higher
scores indicated more positive evaluations, and evaluations of liberals were subtracted from those of
conservatives.

Partisan Identification

This was assessed at T1 and T2 using a single item asking respondents to place themselves on a
7-point scale ranging from “Strong Democrat” to “Strong Republican.”

Affective Preference for Republicans Over Democrats

Global evaluations of Democrats and Republicans were assessed at T2 using 101-point feeling
thermometers ranging from O (positive ) to 100 (negative). Responses were reversed, so higher scores
indicated more positive evaluations, and evaluations of Democrats were subtracted from those of
Republicans.

Political Knowledge
This was indexed by the number of correct responses to the following items: (1) “What job

or political office does Joseph Biden currently hold?” (2) “What job or political office does John
Roberts currently hold?” (3) “What job or political office does David Cameron currently hold?” (4)
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“What job or political office does John Boehner currently hold?” (5) “In what country does Kim
Jong-un serve in a leadership role?” (6) “Which political party currently has the most members in
the Senate in Washington?” (7) “Which political party currently has the most members in the House
of Representatives in Washington?” (8) “How long is the term of office for a U.S. Senator?” (9)
“Whose responsibility is it to nominate judges to the Federal Courts—the President, the Congress,
or the Supreme Court?” All items were scored on a binary (0 = incorrect or no answer, 1 = correct)
basis.

Needs for Certainty and Security: Need for Cognitive Closure

As a control for needs for certainty and security (e.g., Federico & Malka, 2018), we included
a consistent psychological predictor of ideological self-placement in previous studies: the need for
cognitive closure, which reflects a desire for certainty and a preference for firm, unchanging answers
to questions (Jost et al., 2003). The need for cognitive closure was assessed at T1 using a shortened,
14-item version of Kruglanski, Pierro, Mannetti, and De Grada (2006) original scale. Participants
rated their agreement with each item on a 6-point scale ranging from 1 (strongly disagree) to 6
(strongly agree).

Demographics

We also included three demographic controls, measured at T1. One was a standard demographic
measure: age (in years). Moreover, given research showing greater conservatism among men (e.g.,
Sidanius & Pratto, 2001), we considered gender (1 = female, 0 = male), and in light of work con-
necting higher income to conservatism (e.g., Gelman, Park, Shor, & Cortina, 2010), we also assessed
family income (11-point scale, in increments of $10,000).

Analysis

We regressed each of our four dependent variables—ideological self-placement, affective prefer-
ence for conservatives over liberals, partisan identification, and affective preference for Republicans
over Democrats—on age, gender, income, need for cognitive closure, political knowledge, and both
perceived infectability and germ aversion. The statistical effect of concern about contracting disease
from human carriers (i.e., germ aversion) is therefore estimated net of the effect of demographics,
more general concern about infectability, and preexisting individual differences in a major “compet-
ing” psychological predictor of political ideology (i.e., needs for certainty and security, as indexed
by the need for closure).

Results

As hypothesized, germ aversion (but not infectability concern) was a significant predictor of
conservative ideological self-placement (b = 0.16, CI 95% (0.02, 0.30), p = .022), affective pref-
erence for conservatives (vs. liberals; b = 0.17, CI 95% (0.03, 0.31), p = .019), Republican identi-
fication (b = 0.14, CI 95% (-0.002, 0.27), p = .054), and affective preference for Republicans (vs.
Democrats; b = 0.20, CI 95% (0.06, 0.33), p = .005). To ensure robustness, these effects were shown
when controlling for other factors related to political preferences. Table S10 in the online supporting
information provides the means, standard deviations, scale alphas, and intercorrelations between
variables included in this analysis. The regression estimates from this analysis are summarized in
Table 3 (and Table S11 in the online supporting information).
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STUDY 4
Overview

Using a large convenience sample, Study 4 conceptually replicates the findings of Study 3
during COVID-19 pandemic with respect to ideological self-placement but also separately examines
domain-specific ideological self-placement in the economic (e.g., taxation, government spending)
and social (e.g., abortion, gun control, gay rights) realms. We further examine the extent to which
the effects of germ aversion on political preferences are constrained to concerns about outgroup (but
not ingroup) members.

Participants and Procedure

Harvard University granted IRB approval for this study. We began our study with 2,572 Project
Implicit volunteers, but due to dropout and a requirement that only U.S. residents could be included
in the analysis, 1,182 participants remained. Each regression analysis had between 842 and 860
participants due to missing data from the variables included. Data collection for this study began on
March 28, 2020, and we arbitrarily chose to download the data and analyze it on April 21, 2020. This
date was chosen for three reasons. First, we had finished analyzing and writing up the data and results
of Studies 1-3. Second, the United States had passed the predicted peak (April 14—15, 2020) of the
first wave of the COVID-19 outbreak. Third, it is important to test whether our hypothesized results
for germ aversion and infectability hold up amid (1) objective pandemic conditions and (2) related
political messaging that might conceivably reduce PVD specifically among conservatives (Motta,
Stecula, & Farhart, 2020). After selecting a button to indicate agreement with the informed consent,
participants completed in random order, demographic questions, various questionnaires, including
measures of implicit and explicit attitudes that evaluated the extent to which Americans, Chinese,
Britons, and Italians are associated with infection (vs. health). Only the variables that are relevant to
our research question were analyzed.

Materials
Ideological Self-Placement

Participants responded to the question, “What is your political identity?” using a 7-point scale
ranging from “Strongly Liberal” (1) to “Strongly Conservative.” (7).

Social Issue Self-Placement
Participants responded to the question, “Please indicate your political identity on social issues
(e.g., abortion, gun control, gay rights),” using a 7-point scale ranging from “Strongly Liberal” (1)
to “Strongly Conservative.” (7).
Economic Issue Self-Placement
Participants responded to the question, ‘“Please indicate your political identity on economic is-

sues (e.g., taxation, government spending),” using a 7-point scale ranging from 1 (Strongly Liberal)
to 7 (Strongly Conservative).
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COVID-19 Concern

Participants responded to the item, “How worried are you personally about Coronavirus?”’ using
a 4-point scale ranging from 1 (Not worried at all) to 4 (Very Worried).

Perceived Vulnerability to Disease
This scale was administered in the same way as described in Study 3.
Ingroup Germ Avoidance

Four items were adapted from the PVD germ-aversion subscale. These items focused on avoid-
ing germs from participants’ local region and included: (1) “I try to avoid using public toilets in my
local region because of the risk that I may catch something from the previous user”; (2) “I am com-
fortable eating street food in my local region”; (3) “I often use hand sanitizer in my local region™;
and (4) “T am comfortable sharing a water bottle with a stranger from my local region.” The same 1-7
Likert scale as the PVD scale was used here.

Outgroup Germ Avoidance

This adapted scale used the same items as above, except “developing countries” replaced “local
region.” See Table S16 in the online supporting information for additional analyses showing that the
associations between germ aversion and political, economic, and social ideology are fully explained
by outgroup, rather than ingroup, germ avoidance.

Control Variables

The same individual-level demographic variables as Study 1 were used as controls. As in Study
3, here we control for age, gender, and general concerns about infectability. However, measures of
political knowledge and need for closure were not available. Instead, we include the following as
additional controls: education, race, religion, and most importantly, a single item measuring how
worried participants were about COVID-19.

Analysis

We regressed each of our three dependent variables—ideological self-placement, economic
issue self-placement, and social issue self-placement—on age, gender, race, education, religious
belief, COVID-19 concern, and both perceived infectability and germ aversion. The statistical effect
of concern about contracting disease from human carriers (i.e., germ aversion) is therefore estimated
after controlling for the effect of demographics, concerns about COVID-19, and more general infec-
tability concerns.

Results

The results of these analyses are summarized in Table 4. Again, the results indicate that germ
aversion (but not infectability concern) was a significant predictor of conservative ideological self-
placement (b = 0.08, CI1 95% (0.02, 0.14), p = .01). Similarly, higher germ aversion predicts conser-
vative social attitudes (b = 0.09, CI 95% (0.04, 0.15), p = .002), and we also extend this finding to
conservative economic attitudes (b = 0.07, CI1 95% (0.00, 0.13), p = .03).
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However, we also find that those with lower infectability concerns are more likely to express
socially conservative (vs. liberal; b = —0.10, CI 95% (-0.15, —0.04), p = .002) positions. Of note,
throughout the three analyses, participants who expressed less worry about COVID-19 held more
conservative positions. We speculate that individuals with conservative preferences are taking cues
about the severity of COVID-19 from like-minded political elites and media outlets (Motta et al.,
2020). Finally, we adapted the germ-aversion subscale to determine whether ideology was primarily
related to the avoidance of germs from those in your local region (ingroups) or developing countries
(outgroups). As shown in Table S16 in the online supporting information, germ aversion from out-
groups (but not ingroups) consistently predicted ideology (political, economic, and social).

Discussion

Across four studies, we substantially extend prior work on PST and the behavioral immune
system by examining the relationship between political partisanship and ideology and environ-
mental levels of nonzoonotic diseases and avoidance of germs from human carriers. Study 1 found
that individual-level ideological self-placement and affective preference for the Republican (vs.
Democratic) Party were related to higher environmental levels of nonzoonotic (but not zoonotic)
parasite stress in a large convenience sample, a set of findings we replicate in Study 2 using a sample
representative of the American population. Extending these regional-level findings to the individual
level, Study 3 found that germ aversion (but not general concerns about infectability) was associated
with more conservative identifications and preferences. Study 4 also provided a conceptual replica-
tion amid the U.S. COVID-19 outbreak and extended the findings to conservative economic pref-
erences. Moreover, individuals in Study 4 with socially conservative issue preferences also showed
weaker infectability concerns. Perhaps this outcome was impacted by cues from conservative media
downplaying the seriousness of the pandemic (Motta et al., 2020), which might lead some to over-
estimate their immune system functioning or underestimate the health risks posed by COVID-19.
Importantly, in all cases, our results were robust to controls for relevant demographics, competing
psychological determinants of political preferences, and (in Study 1 and 2) a wide range of state-level
controls.

Together, our results clarify the link between parasite stress and political preferences by exam-
ining the relative effects of environmental levels of both zoonotic and nonzoonotic pathogens and
demonstrate its implications for specifically political ideology and partisanship, rather than simply
using proxies for conservatism (e.g., traditionalism; Tybur et al., 2016). Our findings also address
a major gap in our understanding of the political implications of the behavioral immune system.
Although PVD has been shown to predict conformity (Murray & Schaller, 2012; Wu & Chang,
2012), ingroup preference (Fincher & Thornhill, 2012), and exclusionary attitudes toward outgroups
(O’Shea et al., 2020), the current studies uncover how germ aversion and infectability are distinctly
related to conservative ideological and partisan preferences among U.S. participants. Moreover, we
suspect that past researchers might have overlooked the importance of specifically the germ-aversion
dimension because the infectability-concern dimension is unrelated (Study 3) or negatively related
(Study 4) to conservative political preferences. To clarify, when both the germ-aversion and the
infectability-concern dimensions of the PVD scale are combined to create a total PVD score, which
is a more common approach (see Terrizzi Jr. et al., 2013), this total score was inconsistently related
(Study 3; see Tables S12 and S13 in the online supporting information) or unrelated (Study 4; see
Table S17) to conservative political preferences.

In Study 4 (in the online supporting information), we also show that germ aversion towards out-
groups (foreigners) rather than ingroups (locals) relates more strongly to conservative political pref-
erences. Recently, Tybur, Lieberman, Fan, Kupfer, and de Vries (2020) showed that participants take
more disease-contact risks with those who have higher interpersonal value (i.e., ingroup members).
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Along these lines, during a pandemic like COVID-19, when movement restrictions are in place, one
may be more likely to contract the disease from members of the ingroup rather than outgroups, due
to the higher likelihood of contact with members of the same social group. Since conservatives show
a stronger preference for interaction with ingroups (Graham et al., 2009), it is possible that they may
be motivated to downplay the threat of the virus (i.e., lower fear of COVID-19) if it primarily comes
(imperceptibly) from interaction with valued ingroup members. However, if a threat is primarily con-
fined (perceptibly) to outgroups, especially foreigners, perhaps conservatives will instead exaggerate
the threat (cf. Crawford, 2017). Future research would benefit from unpacking these speculations.

Given the relatively abstract nature of ideology and partisanship as identifications and the details
of specific political issues (Federico & Malka, 2018; Jost et al., 2009), our findings thus suggest
that the effects of parasite stress and operation of the behavioral immune system may also have
implications for outcomes less concrete and socially immediate than simple ingroup bias, outgroup
prejudice, or social conformity. Methodologically, our results provide a more precise look at the
relationship between political preferences and the behavioral immune system than studies that rely
solely on disgust sensitivity as an indicator of pathogen-avoidance motives, which have yielded
weak (Aarge et al., 2020) or inconsistent findings (Tybur et al., 2016). By relying on more direct
indicators of (1) objective environmental exposure to parasites transmittable by human carriers (i.e.,
nonzoonotic pathogens) and (2) pathogen avoidance that accounts for both subjective perceptions
of susceptibility to infection and germ avoidance motivations, our results explicate the connection
between political preferences, parasite stress, and the behavioral immune system. We would expect
similar finding to those reported above within other nations, as well as across nations; however, fur-
ther research in this regard is needed.

Despite the strength of our evidence, our studies are not without limitations. Above all, our
correlational data cannot provide decisive evidence for a causal link between vulnerability to dis-
ease and political partisanship and ideology. Our datasets are all cross-sectional, and they do not
experimentally manipulate vulnerability to nonzoonotic pathogens in a way that allows for causal
identification. Nonetheless, evidence we present has a number of broader implications, for society
in general, for the political implications of the COVID-19 pandemic, and for future research. Like
other threat variables (e.g., Federico & Malka, 2018; Johnston et al., 2017; Jost et al., 2017, p. 20),
increased attention to public health concerns associated with infectious disease—both in communi-
cations from political elites and in media coverage of ongoing events—have the potential to produce
a conservative shift in public opinion and ideological and partisan sympathies (e.g., Schaller, Hofer,
& Beall, 2017). However, caveats are warranted here.

First, most evidence on the link between disease threats and political preferences is correlational
in nature (cf. Karwowski et al., 2020), so we must take care in offering causal interpretations. Second,
perceptions of disease concern may themselves become endogenous to and limited in their effects by
partisan signals. As noted above, right-leaning elites and media sources have downplayed COVID-19,
potentially dampening concern among conservatives and Republicans (Conway, Woodard, Zubrod,
& Chan, 2020; Motta et al., 2020); indeed, our Study 4 data confirmed this pattern. Consistent with
this line of reasoning, Samore, Fessler, Sparks, and Holbrook (2020) find that social conservatism is
correlated with increased COVID-19 precaution among Democrats but not Republicans.

Lastly, given the tendency for pathogen prevalence to produce strong reactions against cultural
outgroups and those who deviate from dominant social norms (e.g., Thornhill & Fincher, 2014;
Tybur et al., 2016), we also expect these effects to be especially strong when disease threats are
associated with “foreign™ groups (e.g., West Africans in the case of Ebola or Chinese in the case
of COVID-19) or “nonnormative” groups (e.g., gay men in the case of HIV). Political elites that
demonize or scapegoat groups may find a more receptive electorate. These questions await future
research.
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